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A  Recirculating  Aquacultural  System  (RAS)  can  be  defined  as  an  aquacultural 
system that incorporates the treatment and reuse of water with less than 10% of the 
total water volume replaced per day and in which the environmental conditions are 
being  controlled.  The  concept  of  RAS  is  to  reuse  a  volume  of  water  through 
continuous treatment. The research was made during 13.12.2006-13.04.2007 and it 
took  place  in  a  home  made  bio-base.  The  main  goal  of  this  project  was  the 
construction  of  a  mini  recirculating  aquacultural  system,  a  functional  RAS  for 
rainbow  trout  and  secondary  to  observe  the  evolution  of  rainbow  trout  in  this 
system. 
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Introduction 
 
Generally,  RAS  consists of  filtration  components, pumps,  tanks  and  may 
include a number of additional water treatment elements that can improve water 
quality and provide disease control within the system. 
RAS offers a number of potential advantages for aquaculture, including: bio-
security, control of all parameters that may influence the growth and the health of 
fish, production in locations where limited water is available, an ability to manage 
waste production to provide greater environmental sustainability, ability to locate 
the operation close to markets, the possibility to have an all year long production,  
reduction in land area required when compared to pond-based systems, ability to 
integrate with agricultural activities (e.g. use of water effluent for hydroponics). 
The  aim  of  this  research  consisted  in  the  construction  of  a  recirculating 
aquacultural system and to observe the evolution of the biological material in this 
system.  
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Materials and Methods 
 
The experiment took place during 13.12.2006 – 13.04.2007 in a home made  
bio-base, in Cluj-Napoca. The initial biomass was 2.38 kg and at the end of the 
experiment, the final biomass was 14.72 kg. 
The first step of the experiment was the admeasurement of the system. This 
admeasurement  of  the  system  was  made  considering  professor  T.  Losordo  (an 
internationally recognized expert on RAS) and Cristea et al. (2002) formulas.  
 
Table 1 
The admeasurement of the RAS 
Known data  U.M.  Value 
Water temperature  ºC  12 
Desired biomass SMB  kg  35 
Average fish bodyweight BW  kg  0.5 
Fodder ratio FR  %  2 
Protean content of the fodder PC  %  44 
Nomber of feeds per day F  feeds/day  3 
Time of ammonia nitrogen excretion TAN  hours  6 
Dissolved oxygen Co  mg/l  8.2 
Dissolved oxygen in the influent Coi  mg/l  8.4 
Influent concentration in TAN CTANi  mg/l  0 
Influent concentration in NO3 CNO3i  mg/l  0 
Water pH  -  7.9 
Admissible NH3 concentration ANH3  mg/l  0.025 
Admissible NO3 concentration CNO3  mg/l  300 
Filter efficiency E  %  65 
 
The determination of fodder quantity per meal FA: 
          SMB x % BW              
FA = --------------------   =  0.23 kg fodder/meal 
      F                               
The determination of ammonia nitrogen production ratio PTAN: 
                FA x PC x K                                                  
PTAN = ------------------ =  1.7 g TAN / hour, K = 0,102 and t = 6 hours 
                        t                                                                                          
The estimation of the renewal flow capacity Q: 
        PNO3                 
Q = --------- =  5.66 l /h = 0.09  l / min 
        CNO3                
The establishment of TAN admissible concentration ATAN: 
                     ANH3                    
ATAN = ------------------- = 1.72 mg TAN / l ,   a = 0.0145 at pH 7.9 and 10 °C    
                        a                                                                         15 
  
The estimation of the recirculating flow capacity Qr: 
           Q (CTANi –CTAN) + PTAN 
Qr = ------------------------------------ = 25.19 l / min 
                            ATAN x E 
 
 
Results and Discussions 
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Figure 1. The RAS components 
 
The fish tank had one cubic meter volume and the input water flow was 18 
l/min, meaning a 25 cycles of the water in 24 hours. In this tank the mass density 
was 70 fish/m³ of water. The fish were fed three times per day at the same hours. 
The  principal  water  parameters  that  can  influence  the  growth  of  the  fish  (the 
concentration of dissolved oxygen, the water temperature and the water pH) have 
been followed during the experiment and they have been measured each day.                                                      16 
                                                                                                                     
 
 
Table 2 
The water parameters 
Issue  U.M.  Average value 
Dissolved oxygen 
 
mg/l 
 
8.2 
 
Water temperature  ºC 
 
12 
 
Water pH  -  7.4 
 
The water parameters have been relatively stable, whit minimal fluctuations, 
as it should be in a RAS. 
 
Table 3 
The fish initial and final average body indices 
Issue  Initially  Finally 
Nomber of fish  70  64 
Body lenght (cm)  13  25 
Body weight (g)  32  230 
 
The gain in body lenght was 12 cm and 196 g in body weight. The biomass 
gain was 12.34 kg. 
Conclusions 
 
• any enthusiast can make his own RAS with minimal effort and relatively 
low cost 
•  the  growth  parameters  of  the  biological  material  can  be  considerd 
promising  because  Oncorhynchus  mykiss  had  registerd  growth  gain  during  the 
winter months which in the classical system can not be done (during December and 
January, in the classical outdoors systems where the water temperature is 4 ºC, the 
rainbow trout doesn’t grow). 
• the RAS allows the fish farmer to observ directly the biological material 
behaviour and to adjust the growth technology as necessary. 
•  the  RAS  allows  a  permanent  production  all  year  because  the  climatic 
enviromental conditions can no longer influence the fishes growth parameters (the 
water temperature, the pH of the water and the dissolved oxygen can be kept at 
stabil  values,  values  that  can  be  adjust  according  to  the  rainbow  trout 
ecophisiological demands and kept to an optimum level).   17 
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